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Tube Developuent Fsoilihiss in tha NSAR
Le

INIL 160 is the primary dsvelopment center for vacuwn 25X1

tubes in the U8SH, |
~

obher fanilitles gre dolng develop-  o5x1
-ment work; for example, Zaved 652 (the so-salled "Elsktro Zavoed") in Moscow :
i3 working on the developmeat of cathede ray tubes frem the BCA 'preferred

Ligt." However, they hawve ouly a esmall leboratery, and no capsoity for de-
wvelopment sush ss sxlets at NIL 160.' Altheugh NII 160 has produetion facil-

itles, It primary mission ix development rather than manu= |
fasturdng./ = [4he poverse is true i other fasilitiea. 25X11
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2. ‘ the present Soviet activity in the fi;ld

of research and development on vacuum tubes has resulted in s
product whose quality is on a par with Western vacuum tubes.
Most of\the Soviet tube types are exact coples of Western
;yhﬁ types and therefore there are almost no. constructional
~differences between them. The Soviets have solved most prob-
" lems which impair performance. AAWthe
Soviets were having great difficulty in meking glass tubes
and metal bulbs for kinescopes, hut were fully eware of the
problems and were working on their solutions. [Eée.beloq;Z

3. | the Soviets cannot meintain thelr present po-
sition as far as vacuum tubes are coneerned; they will lag
behind the Weat bhecause their capability for pursuing original

future development is limitad.
T \'
L I i '

4. \ \there Wwag never a program among any of the
development. groups, and certainly not in the field of cathode.
ray tubes, devoted to meking & tube superior to the world
standard. The general program was only o coby ]

T _ .

| . ,
5. | ' /& multi-channel switohing tube whiggjgggggégggj]il
‘ quite advanced. This tube used the orthlcon heam prinoiple

to accomplish 20-channel switohing, and the principle proved

to be simple and reliable.

6., | the,

| - - - —_

- tube manufacturing plants at Tashkent and Saretov do not have
devalopment laboratories. [/ reasons| _ Jare the
followings

& lonly the slightest olues thet any work at all was -
oonduoted at Tashkent, whereas all other institutes and
feollities were heard from frequently. 80007d=
ingly, /operatione have only recently commenced and °

{ development work, if any, must be correapondingly .
amall. ' : ;
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\ _ /this list showed that Zavod. .
- 632 was developing the following oscillograph tubes: 3 Dp-1
(using polarized deflection); 3 BP-1 (without polarized de-
flection); a 5" tube with post acceleration. In addition
to the above three,
[ the 5 FP-7 for PPI's Wwas on it, and & 3" tube having a
long gun. The 1list contained mostly %and 5»inch ‘tubes. It
was genéral-knowledge that Zavod 632 was also working on 9"
and 12" PPI tubes having ground, spheriocal face plates and.
long persistence, and that it was also working on'a 7" kine=
scope. : ' . .

8. | 'a 16" kinescope, which had a square
. steel cone and employed an electrostatic deflection ‘system.
The tube-had & low focusing voltage and an ion trap, and the
development work, which wae being done at NII 160, was almost
complete

the Soviets had developed both steel and glass

kinescopes, but they were not at_the stage from which they
.oould be put into productiontjgg_gggggggg

|

N ’ : I o :
s. . t‘}-Althohch

in some departmente of NII 160 the Germans helped in preparing

plan figures, | Bven '

where the Germans did have something to do with the plan,

_ /they had influence mostly over the terminal -
dates of the projects rather than over the fiscal details.
The Ministry, |did not make any rule that
the Germans have no contaot with the plan figures, but two.
factors inhibited such contacts greatly. .First, many of the
Soviet department heads would not allow suoh oontaots and,
second, most of the Germans were unwilling to accept eny.
reaponsibility for matiors they oouldn't later exercise any
control over and therefore avolded contact with.tho-hudgo#.

10.

11. The dhly'oathddd Pay tubeb{" - | in mﬁub produotion
were the 7-inoh ‘size. There was a rether large quantity of ‘
these being produced. Thers wae limited produotion of 9-and 12-

. ineh tubes.

12, In order to get 20 good dark-trace osthode ray tubes, it was
necessary for NII 160 to start no more than 40 tubes, but| ,
it would be more likely that 30 were started, Foxr more
ordinary oathode ray tubes the Institute had a shrinkage of
10 to 20 percent. , : Lo

13. After the Soviat onginceri had saen ﬁhe bad effect of ion
: bombardment in cathode ray tubes, they deoided to 1nqo§po:utoh
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14.

.~ -was applied. |
P T;fg.lgk ;
:zggﬂggggon of Tgbe ggeh;nerx

15.

'16;

7.

18,
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ion trape in future types. The ion trap, used most frequently,
was the Bentgen (DuMont) trap, using a triode system. Most

of the tubes were given life tests at 50 mieroampereq at whioh
level the life had to be 1,500 hours.

The high-pressure mercury lamps used to 1lluminate the dark~
trace tubes were exact copies of the old Osram lamp used in
Germany during the war for the same rurpose. Originally
Osranii made a range of these bulbs from 50 Yo 1,000 watts in
size. Later 0SW took over production of the bulb.

———— e~

|

i

[ Th They

worked very well with DC and had a life of about 500 houre.. '
With AC applied to the bulb, however, they did not work nearly
aw well and the life was reduced to something like 100 or 150

‘hours. This reduced 1life was the result of the sputtering

of the ocathodes which occurred when an alternating voltage

The development of tube making maahinery wes the roeponlibility
of a section referred to as 0KB-M, physiocally located in the

‘same buildings as NII 160. | NII 160

and QKB-M were in the same Ministrybut were not in the same

ohief directorate. The OKB was responsible, however, for the -
development of all machinery neoessary for any ohief directorate

of the Ministry. | I
= 8VTYe |

[it worked on the

“development of machinery for the automatio finishing of kinee

" entire Ministry,

scopes. This project wae to develop all the maohinery for a
production 11ne with a capaoity of 100,000 cathode ray tubes

2 month.

There wul antoniuhingly good cooperation botwoen Zavod 632 and
NII 160 as far as exchange of ideas is ooncerned. 4lso,

since OKB-X did tho development work for maohinery for the
|0OKB=M furnished 632 with plans,

 blueprints,and possibly sample machines for produstion msohtn-
oxy for this latter plant.

_oompany by the Sovists,
L
in place in NII 160,

During the warx, Tunslram of Budapest, Hunsary, furnished NII
160 with tube machinery. This wae taken from the Hungarian

These machines were still

[

s § § )
The glaas -upply'at NII 160.came-from throe sources: A plant
in Zaprudnaya, & plant in Moscow, and THE Institute's own glass

"plant. Considerable diffioulty was experienced with the

S

glase from the' Ingtitute's own plant. | [the glass
plant hed capacity enough to supply all.the glass that was
needed by the Institntq'but the quality waa very poor: honon -
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Blegtronics Systems Development in the USSR.

23. The Soviets seemed to be very interested in the development of
systems, using electrostatic deflection. \

[ |

\
\

}
it

“would be much easier to use electromagnetic syetems,
___|the possible difficulties that they might have with eleotro=
static systems. However, in splte of the difficulties, which

L | they encountered, they were still working on electro-
static deflection systems| ﬂ It is of

course possible that parallel work was being done on electro=
magnetic deflection systems; \
\ (/ .

24.

25. [ \where the lens and mechanical system for the
‘Behmidt optical system were made,/

\

\_ [Mekautov, who developed a similar projection syatem, ia
8till aotive in Leningrad, and he ie reputed to he a very
highly quaelified man in the goensral field of optiocs. |

\A - I
sl ’ss;',

26, / B (ého ﬁﬁteriala uged in oathode ray tubes ds[ |

the mica, which wae of good quality, ocame from Siberia. The
_supply seemed sdogquate ]

r [

27.. Albe getters were used in most of the ocathode ray tudbes. They
' wore stabilized and were very aotive. B8ince the Soviets used
|atandards in the design of oathode ray tubes,
even the lumine foroes were exaotly the same as the tubes they
were copied from. The various screen-couting msterials used
included ZnSi0,, Zu0, Zn8, Zn-Ca~8, and ZnS-ZnBe.

Lﬁﬂﬂ,fwae pade from pine oxalate reather than. from sine
sulphide, and later aotivated with cerium, This coating had
& persistence smallor than 5 x 10=8 whioh was the limit of bthe
test equipment. 7

28.. One of the two bast German speoialists on the coating of msoreens
is still in Moscow. His name is Riekl. In addition, the

Soviets had obtained all the equipment from the faoctory run
by the other of theso two specialists, & man by the name of

] SEORRT
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21,

22.
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the dependence on outside suppliers. . _|which glass
plant supplied what percentage of the Institute's Tequirements
\changed from time to time. .

The glass factory at Zaprudnsya was set up to manufacture
lamp-bulb glass and the greatest part of its production was
this type of glass. Most of it went to the Elektro Zavod,
number 632, in Moscow. This plant, however, made kinesoope
bulbs. Many of these were blown in full form, but they also
'made the divided type. [ Y they ground face
plates at this factory; the blanks,
8rinding machinery was available at NII 160, |

[the plant capacity for glass manufacture at this plan
. |must have been considerable. They had at least
three ovens there, and| - \the largest had
& capacity of 250 tons. v __\another had a 100=
ton capacity and the other was of comparable size. The plant
was set up for continuous glass malking.

Naturally, NII 160!'s demands on the plant were minor from &
quantity point of view, but they did put gome ‘quality restricge
tions on the glass factory. The most serious problem that was
faced in making kinescope and oscillograph tubes was that of
getting glass for the bulbs. There was no mags production

of tube bulbs, and the cost of suech bulbs ref%ected the dif-
ficulty of making them. 'a 12% bulb coat

5,000 rubles. ‘The Soviets knew that thig was.their major
bottleneck and were working on improving the supply system
for glass bulbs. )

General Comments on Magnetron Development Work

‘work in this field was the only work in
the entire program for development of vacuum tubes wherein
the Soviets accomplished any resulte on their own./
[ /their work in this field sas definitely progressive.
Even when they digd copying of magnstrons, procured from other
countries, the work was conducted in a more efficient manner
‘than in the case of other tubes.
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Keih, When the Soviets took over ,hi'_a East German factory and
moved the machinery to NII 160, K& defected
L IR f | 25X1
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